Abstract: This paper investigates tax competitiveness among the EU member countries. The tax competition of countries causes both positive and negative effects on macroeconomic processes such as the effectiveness of government spending, the rationality of supply of externalities, and the length and amplitudes of business cycles. A considerable reduction of corporate tax in the EU is related to increased tax competition after new members entered the EU. Multiple criteria methods were chosen for the quantitative evaluation of EU countries from different regions of the EU. Criteria of evaluation were chosen and structured into a hierarchy. The convergence process of the new members of the EU is reinforced with the increasing tax competitiveness of such countries. Results of the multiple criteria evaluation revealed both the factors that increased the tax competitiveness of new members of the EU, and outlined the factors that hampered such competition.
Introduction
The process of globalization increasingly penetrates economic relations through all levels of the world's economy. This phenomenon became especially evident in the 1990s while the interest of researchers on this topic peaked upon the breakup of the recent financial crisis (Podviezko 2016) . The tax systems of countries in the context of increased globalization are now subject to intensive competition as the tax base becomes increasingly mobile. Nevertheless, the current state of globalization still implies a considerable degree of differentiation at both the country and regional level. Tax systems of countries are still among the few remaining pillars of national policies. Financial globalization has resulted in the unification of monetary policy in the EU. A major part of the particularities of national or spatial economies still stems from differences in tax systems. As particularities of national economic policies in the context of globalization are often viewed in light of the tax competitiveness of countries, this naturally induces interest in it. We note that variation in tax competitiveness decreases upon the convergence of tax systems, which, in turn, happens when tax competitiveness increases.
Increases in the competition between countries in terms of attractiveness of their own tax environment obviously depends on the current degree of globalization. The competition between countries for potential investors results in changes in the size of tax bases of competing countries. Consequently, the tax systems of countries need flexibility in order for them to be adopted in the globalized and digitalized environment, which is currently vital. The adoption, besides other factors, often implies modernization of tax collection systems and policies, especially when they are ineffective or unjustifiably complex. This modernization has an augmenting effect. It creates fewer possibilities for tax evasion, tightens constraints towards such illegal activities, creates an environment for fair taxation and, consequently, for higher rates of growth (Remeur 2015) .
Both tax harmonization or tax competition are extremes, each having its own prominence. This does not allow for the formation of a uniform view towards making a better choice between one or the other. Tax harmonization would usually result in a reduction of tax risks, while an increase in tax competition would serve as a serious cause for vanishing the tax revenues of the state. The probable consequences are obvious, such as the reduction of the fiscal budget of a state, or undermining or weakening of the distribution system. A contraction of the budget to GDP ratio currently is taking place in the new EU member states, such as Bulgaria, Lithuania, Latvia, Romania, etc. Smaller budgets have negative consequences, such as hampering possibilities of social innovation (Kuklyte and Raisiene 2018; Raisiene 2015) .
However, tax harmonization is viewed by some economists as a strong undermining factor of countries' sovereignty, treason of national interests, and finally, as a negatively affecting growth factor. By taking large differences in the ratio of government spending into consideration, namely, of the state budget to GDP, differences between tax systems of countries become obvious and justified at present. In fact, government spending in each country depends on a different country-by-country demand of positive externalities, which, respectively, depends on the age structure of its citizens, the average income and GINI index, population density, culture, etc. (Boss 2011) . The tax competition principle may also partly be supported by abundant cases of the empirical rejection of Tiebout (1956) hypothesis, stating that taxpayers are prone to vote with their feet (Taylor 1993) .
The consequences of tax competition can be mitigated by means of regulation mechanisms or policies. The EU and the OECD can serve as examples of such a tax system regulation. It can be noted that, fortunately, tax competition within the member countries does not negatively affect tax revenues or government spending, thus allowing for generally sufficient tax collection and government spending (Brauckhoff 2012) . In contrast to the theoretical monetary policy of full harmonization, tax harmonization processes in the EU are sluggish, while only the minor progress is noted in the VAT regulation. Consequently, EU members are unlikely to be prone to surrendering their tax regulation to the European Commission as it is one of their remaining pillars of sovereignty. Differences in taxes among the member countries may still serve as factors of adoption of new members to the EU by using stabilizers, which are estimated to absorb 15-20% of the GDP growth (Schadler et al. 2005) .
In the context of the uniform monetary policy of the European Union, tax competition invokes a tangible additional self-regulation mechanism for the government (Llanes 1999 ). This still-available self-regulation feature is acclaimed by most member countries as it is known that in the case in which a member country has the choice of utilizing its sovereignty rights, it would usually opt to fulfill its national interest in the first place (Beetsma and Jensen 2005) .
In view of the above context, it should be noted (in favor of tax competition) that the relationship between the magnitude of taxes paid and externalities received may be undermined. It was empirically proved that the ratio between tax rates and tax revenues is not as straightforward as the possibilities of either legally or illegally avoiding tax payments always remain (Bénassy-Quéré et al. 2014) . Consequently, higher tax rates would not necessarily lead to higher tax revenues and the extensive financing of positive externalities.
The present research aims to evaluate the level of tax competition of a few major European economies, thus elaborating on both a monitoring tool for countries and a possibility to elicit prominent or lagging factors for each country evaluated. The international competition aimed at attracting new tax bases implies various, often contradicting, factors of different dimensions. For the present research, we will limit ourselves to the tax competition factors that are within the legal system of a country and we will exclude factors such as the creation of offshore zones or the size of the shadow economy.
Tax Competitiveness among the Countries of the EU: Dynamics of Corporate Income Tax
Tax competition between the countries of the EU emerged in 1957 when the European Union was founded. The Rome Treaty (1957) contains a chapter devoted to taxes, in which boundaries of tax competition for the participating countries were set. In 1965, the tax regulation was carried out by the European Commission, which commenced the process of harmonization of the tax systems of participating countries aiming to create the EU budget in the beginning of the 1980s. In 1997, the Economic and Social Committee expressed a concern about the fact that the installation of a common tax policy in the EU was lagging (Economic and Social Committee 1997) . Nevertheless, back in 1980 the European Commission decided to distinguish tax sovereignty as the major pillar of sovereignty of countries because of two closely related reasons: differences in economic development among the participating countries, and effect of tax rates and tax policies on growth of a country's economy (European Commission 1980) . After this decision, tax competition started to rise. It peaked in 2004 and 2007, when 13 new countries joined the EU in two stages. The new member countries had a relatively low direct tax burden. After the recent financial crisis of 2008 an anti-crisis initiative of the European Commission was undertaken, and the tax competition was restrained. The initiative implied coordination of tax policies within the EU (European Commission 2010) and consolidation of budgets of countries. The latter action was anticipated by many in the EU and was considered to be vital for providing massive help to failing commercial banks and for invoking automatic stabilizers. Budget consolidation naturally reduces prerequisites for lowering taxes.
After exiting the recession, most of the countries increased their budget. Consequently, it became possible to deviate from the consolidation initiative and to revert to intensively using the instruments of tax competition. The process can be illustrated by the dynamics of the corporate income tax in the countries of the EU (Table 1) . In general, in 2008-2018 the rates of the corporate income tax were gradually decreased for the purpose of minimizing effects of the crisis (Table 1 ). The average rates decreased by 0.4%, from 18.4% to 18%, while they stabilized in the new member states. The maximal decrease of the rate by 7 p.p. was observed in Hungary, while the maximal increase by 5 p.p. was observed in Latvia. In the old member countries, the decrease of corporate income tax was more substantial. The average corporate tax rate in such countries decreased by 3.2 p.p., from 27.3% to 24.2%. The maximal decrease by 11 p.p. was observed in Great Britain, while the substantial decrease by 7.4 p.p. was observed in Italy, the decrease by 6.0 p.p. was observed in Sweden and Belgium, by 5 p.p. in Spain, and the increase by 4 p.p. in Greece. Data presented in Table 1 reveals stability of the general tendency of the decrease of the corporate tax over the past two decades.
It is worth attempting to analyze the changes of the corporate tax rate in groups of countries in the period of the past two decades. In EU-28 countries the average corporate tax rate decreased by 13.7 p.p. from 35% to 21.3%, while in the EU-15 group of countries the average corporate tax rate decreased from 38% to 24.2% by 13.8 p.p., and in the EU-13 group of countries the average corporate tax rate decreased by 13.5 p.p. from 31.4% to 18.2%. This change could be explained by increased tax competition and mobility of tax payers together with the economic integration. This tendency has two rationales. Firstly, economies of the old EU-15 members of the EU were much more powerful compared to the new members. Secondly, the former countries had considerably higher rates than the latter ones.
We point out that the coefficient of variation is small, ranging from 0.18 to 0.35, which demonstrates homogeneity of the tax rates. In the group of the old members of the EU, the coefficient of variation ranges from 0.18-0.23, which is smaller than the one in the group of the new members, which ranges from 0.18-0.35. Such a difference in the variation within the two groups is also observed from the average standard deviation, which is equal to 5.7 in the old members of the EU, while in the new members, it is equal to 6.1, and is slightly larger. Figure 1 exposes the dynamics of the tax rate in different groups of countries of the EU over the period 1995 . J. Risk Financial Manag. 2019 It is worth attempting to analyze the changes of the corporate tax rate in groups of countries in the period of the past two decades. In EU-28 countries the average corporate tax rate decreased by 13.7 p.p. from 35% to 21.3%, while in the EU-15 group of countries the average corporate tax rate decreased from 38% to 24.2% by 13.8 p.p., and in the EU-13 group of countries the average corporate tax rate decreased by 13.5 p.p. from 31.4% to 18.2%. This change could be explained by increased tax competition and mobility of tax payers together with the economic integration. This tendency has two rationales. Firstly, economies of the old EU-15 members of the EU were much more powerful compared to the new members. Secondly, the former countries had considerably higher rates than the latter ones.
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Tax Competition
The global environment induces the necessity of tax risk management, which is becoming a vital tool of attaining the right balance between tax competitiveness and sovereignty of each country (Wunder 2009 Dynamics of the difference of average corporate tax between the two groups of the old and new member countries of the EU indicates an increasing gap in the beginning of the period, peaking at 10.4 in 2005. Then the gap shrinks from the initial 6.6 p.p. to 6.2 ( Figure 1 ).
The revealed dynamics of corporate tax illustrates the effects of increasing tax competition between the countries. The tax rates decrease while the gap between rates in both groups of countries-EU-15 (old EU members) and EU-13 (new EU member states)-also decreases.
The global environment induces the necessity of tax risk management, which is becoming a vital tool of attaining the right balance between tax competitiveness and sovereignty of each country (Wunder 2009 ). There are three levels of tax risks: micro, intermediate, and macro. At the micro level, risks of both corporate taxpayers (Hanlon and Slemrod 2009; Wunder 2009; Shackelford et al. 2011 ) and individuals (Poterba and Samwick 2002) are observed. The topic of the present investigation requires boundaries on the scope of the research by setting the focus only on the intermediate and macro tax risk levels, or regions and countries, respectfully.
Presently, the following contemporary tax risk management theories could be observed in the literature:
1.
The probabilistic approach. This approach implies ex ante investigation of the probabilities of the risks of decreased tax collection caused by the behavior of taxpayers, who attempt to find possibilities of their tax minimization, usually because of shortcomings in the legal tax system (using tax minimization schemes) (Guenther et al. 2013; Neuman et al. 2013 ); 2.
Estimation of loss approach. Shrinking the tax base induces ex post losses of tax revenues, which in turn reduces the budget. The effect may be caused by business or investment withdrawals, or growth of the shadow economy (Graham and Smith 1999; Graham and Rogers 2002; Langenmayr and Lester 2018) ; 3.
Estimation of effects of other factors. The following risk factors are mentioned in the literature, such as ineffectiveness of tax privileges, unjustified changes in tax laws, ineffectiveness of tax or customs authorities, extensive and redundant reimbursements of collected taxes to taxpayers because of illegitimate actions of officers of the authorities (Arlinghaus 1998; Panskov 2013 ).
Realization of tax risks result in smaller tax revenues. The lower the tax risk, the higher the probability of attaining the planned level of tax revenues required for financing the budget. Shortcomings of tax policies result in increases of the tax burden, which are in turn caused by tax risks of the state. Factors of tax risks could be broadly categorized as follows (Pugachev 2014 Each of the named categories of the tax risks is related to the tax competitiveness. Such an initial categorization of the tax risks will create preconditions of making the task of choosing the criteria of tax competitiveness and creation of a hierarchy structure easier.
It is clear that mobility of tax bases among the countries in question should be addressed for choosing factors that foster tax competition between countries. First, tax bases must be rather "compatible". Second, they should be mobile. Third, tax bases must be elastic with respect to levels of the tax burden.
The first two factors are theoretical, while the third one is being investigated empirically. For example, De Mooij and Ederveen (2003) comprised more than 25 empirical studies and discovered that the average corporate tax rate elasticity is high: after the rate of corporate tax had decreased by 1% the foreign investment increased by 3.3%, in general.
Such a high level of average tax-rate elasticity of the foreign capital allocation explains the phenomenon of a considerably decreasing corporate tax rate in the countries of the EU. The factors fostering tax competition in the EU are described above in more detail. It could be predicted that the presence of such factors, coupled with the high tax-rate elasticity of foreign capital allocation should lead to a convergence of tax rates among the countries of the EU.
Does tax competition positively affect growth? There are different approaches among scholars working in this realm, while a consensus is far from being observed. A positive effect of tax competition is suggested primarily by authors working in the field of public choice theory. The predictable effects of tax competition are expected in the ineffective and rather erratic government sector (Brennan and Buchanan 1977) . As Schratzenstaller (2011) pointed out, decreasing government spending made government sectors generally more effective in the countries of the EU.
In view of the fact that the relation between tax competition and growth is difficult to prove empirically, we may attempt to derive some theoretical deductions only. An increase in tax competition in the long run hampers the tax revenues of a state, and thus leads to smaller expenditures on positive externalities. In addition, a high degree of probability of a consequent decrease in scale of the economy usually leads to lower effectiveness of government purchases.
On the other hand, financial crises are a serious factor that at least temporarily notoriously block growth and considerably decreases the GDP of a country. In most Asia-Pacific countries, for example, very attractive growth rates vanished in two countries or even became negative in seven countries of twelve; both exports and imports decreased in spite of promising pre-crisis growth, immediately after the crisis (Filardo et al. 2009 ). Such a stabilizing factor as corporate revenue tax was an effective tool, but its rate had to be considerably reduced. After the reduction the tool became frail because of the fierce tax competition between countries, which made the amplitude of business cycles or crises more severe and protracted.
As has already been noted, tax competition in the EU has led to a considerable decrease in the corporate tax rate. Even if proofs or reliable studies of such effects are lacking in the literature, it could be observed that the policy of harmonization of the tax systems of the EU countries has a substantial regional integration effect on the member countries. Will this integration lead to the loss of the tax competitiveness in some countries? What are related dangers? We already named the existence of the high tax-rate elasticity of the foreign capital allocation by corporate tax rate. It suggests that the factor of the mobility of tax bases among countries is important. On the other hand, this mobility is not as substantial because the majority of researchers rejected the Tiebout hypothesis, as stated earlier in this paper.
Such a blend of various and often contradicting factors of the tax competition suggests that a decision on the optimal tax rate in a country should be made paying attention both to the problem of expansion or shrinking of the existing tax base, and to the risk of diminishing tax revenues. We propose to choose the ultimate criterion of competitiveness of a country's tax system to be the integral magnitude of its tax revenues over a long-term period. In this paper, we used the MCDA approach to evaluate several countries in terms of tax competitiveness. An alternative approach of using genetic algorithms for finding the tax rates close to optimal could be used (Jacyna-Gołda et al. 2017) .
Risks of having the negative (or positive) effects of tax competition are present in all different layers: the international, regional, horizontal, or vertical. Regional tax competition is present in federal states with political structures where decisions on tax rates are delegated to the federal governments. Horizontal tax competition attempts to widen tax bases. This type of competition is observed among countries, regions, states, or municipalities. Vertical tax competition strives to achieve stronger decision-making powers in the corresponding level of governmental management.
The effectiveness of altering tax rates could be observed in particular regions of the Federal Republic of Russia. In 2009, the government of the Perm region decided to decrease the corporate tax rate from 20% to 15.5%. The decrease of tax revenues of the region was foreseen by the public at the time of making the decision, but 43% decrease the same year exceeded the expectations. Such an effect was caused by the global financial crisis. Alteration of the tax rate reversed the trend of the diminishing tax revenues, and tax revenues of the Perm region increased by 34% in the subsequent year 2010. An increase by 25% was recorded in 2011, while tax revenues increased by 34% in 2012. In all following years, they were substantially higher than the average in the country. The increase was induced by extension of the tax base, as investment to the region increased by more than 4.5 times in the year of the alteration of the tax rate (Pugachev 2014) . Effects of the regional tax competition can be observed from the fact that the government of the adjacent Sverdlovsk region had to follow the Perm region's initiative and decrease the corporate income tax by 15.5%. Exact effects of the tax competition and ways of attracting tax payers to regions for the purpose of widening the tax base are being studied at both the international and federal levels (Parfenova et al. 2016; Fischel 1975; White 1975; Richter and Wellisch 1996) , and are not yet known sufficiently well.
Economic environment factors are as important as the factors related to tax rates when a tax-paying firm is making a choice of residence (Pugachev et al. 2017) . Such factors will be covered in the next section.
Multiple Criteria Evaluation of Tax Competition in the EU
In this section, we attempt to choose criteria for the evaluation of tax competitiveness. Initially, we summarize the ideas outlined above from the tax competitiveness literature. Researchers emphasize the importance of the favorable tax environment, tax rates, and the tax burden, as well as the quality of the state tax administration, growth rate, demographic characteristics, the level of remuneration, and the level of corruption. Thus, factors of tax competitiveness can be broadly divided to two categories: directly related to taxes or economic factors. The first group of factors influence the magnitude of the funds that are retained by firms after full payment of taxes. These factors are considered in the first place by decision-makers in tax-paying firms when making decisions about choosing the geographic location of firm registration or allocation of their production. Other important factors in this group are the quality of tax administration and ease of paying taxes. The second-economic-group of factors describes the country's development in terms of growth, demographic characteristics, the level of remuneration, and corruption. This group reveals the conditions associated with conducting business in a country. The economic factors also affect firms' decision-makers: demographic factors indicate the availability of qualified employees, the level of remuneration directly relates to costs incurred by businesses and to their competitiveness, and corruption hampers businesses and negatively affects the business environment. Choosing criteria from all of the mentioned dimensions allows a comprehensive evaluation of the tax competitiveness of countries to be made, as well as a comparative analysis of the chosen countries by each criterion in order to derive causes of their prominence or lagging in detail.
To make a quantitative evaluation of socio-economic objects, we need a comprehensive set of criteria (Podviezko and Ginevicius 2010; Burinskiene et al. 2017 ). We will select criteria for describing the attractiveness and competitiveness of national tax systems, which comprise the following topics: (1) the favorable tax environment; (2) the business tax burden; (3) the quantity of different taxes and convenience of settlements with tax authorities; (4) economic and demographic factors; (5) the quality of tax administration; and (6) the level of remuneration or corruption (Goodspeed 1998; Devereux and Loretz 2013; Garrett and Mitchell 2001; Baskaran and da Fonseca 2014; Swank 2016) . In order to simplify the task of criteria selection, a hierarchy structure was formed with the following categories: (1) the tax burden and convenience of settlement; (2) quality of tax system governance; (3) the growth rate; (4) the remuneration of labor; (5) the level of corruption. This categorization made the task of choosing criteria considerably easier. With the help of experts, one or two representative criteria were chosen within each category. The hierarchy structure of the chosen criteria is presented in Table 2 . The direction of the criteria shown in the right-hand column of the table should be interpreted as: the greater the value of the corresponding maximizing criterion, the better the state of the corresponding object; and the case is opposite for the minimizing criteria. The values contained in the criteria decision-matrix are presented in Table 3 . Sources for the data are shown in Table 4 .
Competition between countries naturally implies the existence of a set of several competing countries. The MCDA (multiple criteria decision-aid) methods were designed to compare several objects (in our case, countries) using a set of quantitative evaluation criteria. Thus, the methods are suitable for the task of gauging the relative competitiveness in the group of countries. Within the MCDA framework, competing countries are to be called "alternatives". They are compared using one or another MCDA method (Ranjan et al. 2016; Hossein Razavi et al. 2013) . For the absolute MCDA evaluation of a single alternative, the methodology proposed in Podviezko and Podvezko (2014) can also be used. Currently, researchers are concerned about the stability of MCDA methods. One dimension that affects the stability of the ranking of alternatives is criteria weights. Introducing some variations to weights that are originally elicited from experts affects the results of the evaluation. Another dimension of the magnitude of such variations is the choice of MCDA method (Mulliner et al. 2016; Maliene et al. 2018; Diciunaite-Rauktiene et al. 2018) . It was also noted that in the case of a large number of alternatives, results of MCDA evaluation become less stable (Bielinskas et al. 2018) . This is rather logical since values of the cumulative criterion of MCDA methods usually lie in a small range of the interval, for example [0, 1] for the SAW method, and even small changes in the value of the cumulative criterion may cause considerable changes in the rankings of larger sets of alternatives. Consequently, we have chosen a reasonable number of eight alternatives for our analysis, two from each region of Europe by the EuroVoc geographical classification (Table 5) . The macroeconomic variables that affect the tax environment of the chosen countries are presented in Table 6 : the budget deficit/surplus-to-GDP, government debt-to-GDP, and government expenditure-to-GDP ratios. The first two ratios affect the stability of political and economic decisions of countries' governments, while the third one reflects countries' tax revenues. While the first criterion reveals a high variety of approaches towards budget discipline with clear bottom-leader countries of Southern Europe and France, the remaining two criteria show that new member states have better government debt-to-GDP ratios and much lower distribution of the GDP. Two general approaches in establishing criteria weights are currently available. Namely, estimation of subjective weights by eliciting them from experts, and deriving objective weights from data (Zavadskas and Podvezko 2016) . In order to estimate criteria weights, experts were invited to express their opinions on the importance of the chosen criteria. Opinions on the magnitudes of importance of criteria were elicited from 10 experts. All of the experts held a PhD degree; six were working in the field of finance at universities; two were working in the field of finance at commercial banks; one at a government entity that provides statistical information; and one at a commercial financial firm. The experts were asked to rank criteria and then to assign weights to each of the criteria, in per cent. In every case, it was checked that the sum of weights for each expert made 100%. Weights assigned by each expert and final weights are presented in Table 7 . The concordance level of expert opinions was gauged using the theory of concordance by Kendall (1955) . Ranks of criteria are denoted as e ik , where i = 1, 2, . . . , m is the index of criteria (in our case, m is equal to 8) while k = 1, 2, . . . , r is the index denoting experts (r is the number of responding experts, 10 in our case). In accordance with the theory, the sum of squared deviations of all ranks e ik by all experts is calculated by the formula:
then the mean of such sums is found:
Kendall's variable W equals to the ratio between the sum S, calculated by Formula (3), and its largest deviation, denoted by S max , calculated by Formula (4). The latter sum is observed in the case of the absolute concordance of expert opinions in terms of ranks of importance of criteria.
Consequently,
The Chi-squared test statistic for this variable is calculated as:
The number of degrees of freedom υ = m − 1 = 7. For the purpose of performing the test statistics, the level of significance α = 0.05 was chosen. The threshold value that corresponds to this level of significance is χ 2 cr = 14.07. Next, we need an adjustment of the coefficient of concordance in the case that equal ranks are found:
Here ϕ denotes the set of equal ranks, and t ϕ denotes the number of equal ranks within a set ϕ. In our case ϕ = 6, while the number of equal ranks ranges from 2 to 5 (5 for the 8th expert).
The non-adjusted test statistic appeared to be χ 2 = 34.14, while the adjusted test statistic was χ 2 = 35.19. Both values are well above the threshold χ 2 cr = 14.07. We may therefore reject the hypothesis of non-concordance of expert opinions and use the weights of criteria presented in the Table 6 in our research. The evaluation of the alternatives was carried out using two MCDA methods, the SAW (simple additive weighting) and the PROMETHEE II (preference ranking organization method for enrichment evaluation) methods. The former method is classical, simple, and implies explicit normalization, while the latter method has a special prominence of the pairwise comparison and implies making a choice of preference functions and their parameters (Podvezko and Podviezko 2010a) .
The SAW method (8) yields the cumulative criterion as a sum that is formed in accordance with the following formula, where normalized values of criteria are multiplied by the weights of significance of each criterion:
We chose such a normalization, which can be used later for explaining the results of the evaluation:
for the maximizing criteria, and
for the minimizing criteria. Here i denotes the index for criteria; j is the index for alternatives (the chosen countries); ω i is the weight of criterion i; and r i are the normalized values of criteria.
The normalized values in accordance with Formulae (9) and (10) appear to be as follows in Table 8 . Such normalized values will help to analyze the causes of countries' prominence and lagging by each of the eight criteria, as a normalized value close to zero indicates a weak position in the market, while a normalized value close to one indicates a strong position in terms of the chosen criterion (see Formulae (9) and (10)).
The PROMETHEE II method could well be regarded as somewhat descending from its simpler predecessor SAW method. The PROMETHEE II method uses preference functions of chosen shapes p t (d i (A j , A k ) for the normalization. There may be different shapes of preference functions (the particular function is denoted by the index t). In the case where the utility of a decision-maker with a higher perception of smaller values and lower perception of larger values has to be adequately replicated, a C-shape utility function should be used (Podvezko and Podviezko 2010b) . The linear ascending V-shape function replicates differences between criteria represented by two alternatives that most adequately participate in the pairwise comparison (Podvezko and Podviezko 2010a) . The parameters q and s may be chosen in accordance with the algorithm described in Podvezko and Podviezko (2010b) . There is a convenient possibility to mitigate the effects of noise in data by choosing a slightly larger parameter q and a smaller parameter q than was described in the algorithm. We chose 5% of the largest distance between values of criteria as a reasonable size for the flanks of the preference function to be added to the minimal distance min 1≤j,k≤n d i A j , A k and correspondingly subtracted from the maximal distance max 1≤j,k≤n d i A j , A k in order to obtain the adjusted parameters q and s. For other cases, the choice of the preference function is upon the decision-maker based on the noise observed in the data.
Preference functions take values between 0 and 1. The cumulative criterion of PROMETHEE II is calculated in two steps (Palevicius et al. 2018) . First, for every alternative A j and all other alternatives A k , two inward and backward aggregated preference indices are calculated in accordance with the following Formula (11):
where the increment preferences of A j over A k are accounted for each criterion i. They are multiplied by the weights of each criterion in order to replicate the influence of the importance of each criterion, which is expressed by the corresponding weight. For every alternative A j , positive and negative outranking flows are calculated by summing inward and backward aggregated preference indices over all alternatives:
The cumulative criterion naturally appears to be the difference between the positive flow and the negative flow for the j-th alternative:
Results
First, for the purpose of additional analysis and making conclusions we present the decision matrix with normalized values used for calculations of the SAW method (Table 9 ). By multiplication by weights and summing in accordance with Formula (8), we obtain the results of the cumulative criterion and ranking as shown in Table 11 .
Calculations for the PROMETHEE II method start from finding parameters of the V-shape preference function in accordance with the algorithm described in Podvezko and Podviezko (2010b) . Both the initial parameters and adjusted ones for the purpose of diminishing effects of noise are presented in Table 10 . Table 11 presents results obtained by both MCDA methods as ranks. The ranks obtained by the two methods were combined by taking their average (Palevicius et al. 2016 (Palevicius et al. , 2017 . Despite having different intrinsic logic, both methods yielded quite similar results. Both the normalized values shown in Table 7 , and the positive and negative flows F− and F+ are suitable for deriving explanations of the final ranks obtained, which is essential for making analysis and conclusion. For the initial checking of robustness, we decided to swap the criteria values of one country in the set, finding a country with quite different criteria values that would appear to be of the same rank. The swapping of Sweden with Finland, a country from the same region (values of its criteria can be found in Table 12 ), satisfied the outlined initial condition: the new country had to be chosen in a way that it again appeared in the same rank as Sweden did previously (rank 1).
The value of the cumulative criterion for Finland appeared to be 0.697; and for the PROMETHEE II method 0.684. Ranks of the countries in this evaluation remained unchanged, which reinforced the idea of the robustness of the MCDA methods chosen. For an additional and more explicit analysis of robustness, we present an evaluation of all 28 EU countries in the Appendix A using the same MCDA methods used in the paper: SAW and PROMETHEE II (Table A1 ). The results presented in Table A1 of the eight countries covered in the paper were extracted to Table A2 along with processing the rank adjustment to relate the ranks to the set of eight countries. For ease of comparison, the ranks from Table 11 are shown in parentheses. Discrepancies between ranks of the three evaluation cases (Tables 11 and 12; Table A1 ) did not appear to exceed a single rank, thus a good level of robustness was again observed.
In addition, a more explicit methodology of presenting results obtained by the MCDA methods is presented in Podviezko (2012) .
Conclusions
Tax competition between countries directly relates to creating ways of attracting tax payers to register their businesses by creating favorable tax rates and lowering tax burden. The process was illustrated in terms of tax competition, taking a set of 28 countries of the EU, with newly added members in 2004 and 2007. Because of tax competitiveness, corporate income tax was lowered on average from 35.5% to 27.3% in the old-member countries, and from 29.4% to 18.4% in the new-member countries. After the recent crisis, the rate of decrease of tax rates was reduced.
The problem of how tax competition affects tax revenues and growth is still not solved. At present, we are lacking sufficiently grounded theories, frameworks, and empirical evidence explaining this relationship. The management of the instruments of tax competition aims at increasing tax revenue, but it can lead to the opposite result because of lowering tax competition, losing tax base, experiencing long time lags between amendments to tax policies and their effects, etc.
It was shown that tax competitiveness is driving tax rates down, which in turn diminishes tax revenues and consequently the budget. This process was illustrated by retrieving corporate income tax among the member states of the EU, which clearly showed a diminishing trend. Along with tax competition, this trend was reinforced by the entry of new member states. Such countries historically belonged to the USSR (i.e., Lithuania, Latvia, and Estonia) or to the block of socialist countries (i.e., Poland, Czechia, Slovakia, Slovenia, Croatia, Hungary, Bulgaria, and Romania), and upon their entry to the EU their economies were in rather poor states. The countries had to create attractive conditions for investing businesses by creating low tax rates. The consequence of this policy is that these countries still have mediocre budget-to-GDP ratios.
It is not yet clear how tax competition affects growth. It is important to monitor the tax competitiveness of countries in order to conduct further research and make conclusions on this topic. The methodology proposed in this paper creates a powerful decision-making tool for the effective monitoring of levels of tax competition for solving a trade-off between tax revenues and tax competition in a country. In more detail, the decision-support system could help manage the trade-off between falling tax revenues in a more competitive tax system and insufficient increase of tax base, in gauging time lags between amendments of tax policies and their effects, etc.
The viability of the proposed methodology was demonstrated by evaluating eight countries, taking two countries from each region of the EU. Results were obtained by two MCDA methods, SAW and PROMETHEE II. The results using these very different methods appeared to match sufficiently with each other. Criteria weights, which were elicited from experts, appeared to be concordant and were used in the proposed methodology. Additional robustness checks were carried out.
Lithuania and Poland, the new member states included in the set of evaluated countries, appear to be attractive in terms of tax competitiveness, but this may not necessarily be true, because they try to keep their tax rates more competitive than the old members of the EU. In Table 8 , the new members Lithuania and Poland appear to be in the middle in terms of criteria 1 and 2, as the normalized values were close to 0.5 on average (0.52 and 0.77 for the case of Lithuania, and 0.84 and 0.38 for the case of Poland for the first two criteria). Lithuania and Poland appear to be attractive in terms of easiness of complying with requirements of the tax system, labor costs, and ease of doing business (in Lithuania). Time required to prepare a tax report and the rate of growth are the best in Lithuania among the countries in question.
Favorable tax rates did not help Bulgaria to achieve a competitive position among the analyzed countries (normalized values of the first two criteria for Bulgaria were 1 and 0.81, respectively). Causes are clearly seen from the same table: the most inconvenient environment in the market for paying taxes, and the highest level of corruption among the countries evaluated.
Lithuania showed high tax competitiveness. Its cumulative criteria of the SAW and TOPSIS methods were very close to the ones belonging to Sweden, the winner. Corruption Index and inconvenience of paying taxes in many instalments preclude that country from attaining the first position.
High growth rates and low labor costs make the new member countries Lithuania and Poland tax competitive. For the new member states, tax competitiveness is vital in order to increase their chances of making the process of convergence at least theoretically possible. Attaining the highest positions in tax competitiveness could increase investment and mitigate very high emigration rates.
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